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(54) Anti-theft device installation structure for motorcycle 



(57) A structure is provided for installing in a motor- 
cycle an anti-theft device (20) capable of reporting its 
position by wirelessly transmitting at least identifying in- 
formation utilizing the GPS or PHS positioning system. 
The structure includes a receptacle and an openable 
cover that can be locked to secure the receptacle, and 
the anti-theft device is installed in the receptacle. The 



receptacle can be a helmet box formed in the motor cy- 
cle and cover the can be an openable and lockable mo- 
torcycle seat. The structure conceals the anti-theft de- 
vice, protects it from vibration and invasion of rainwater, 
and can include a case with enhanced waterproofing ca- 
pability in which the anti-theft device is accommodated 
so that an indicator (21) thereof is visible through a 
transparent window. 
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Description 

i 

[0001] This invention relates to a structure for install- 
ing an anti-theft device in a motorcycle, particularly to a 
structure for installing in a motorcycle an anti-theft de- t 
vice comprising a communications device capable of re- 
porting its current position by wireless transmitting at 
least identifying information. 

[0002] Various different inventions for preventing ve- 
hicle theft have been reported. n 
[0003] Japanese Unexamined Patent Publication No. 
61-30450 teaches a vehicle theft prevention device in- 
cluding theft detection means, signal transmission 
means and an alarm device installed in the vehicle, and 
a display carried by the vehicle owner that displays a « 
theft detection message received from the vehicle and 
can be operated to transmit a signal for activating the 
alarm device. 

[0004] The vehicje anti-theft device taught by Japa- 
nese Patent No. 2,665,478 has a theft detector and a 2C 
position detector installed in a vehicle. When the detec- 
tor detects that the vehicle has been stolen, it activates 
the position detector to automatically transmit position 
information thereafter. 

[0005] The artificial satellite-based Global Positioning 25 
System (GPS) that has become widely available for 
practical applications in recent years makes it possible 
to acquire accurate information on current position by 
picking up signals transmitted by the system's satellites. 
[0006] Moreover,' recent advances in wireless tele- 30 
communications system technologies have led to the 
implementation of a;positioning service utilizing the PHS 
(Personal Handy phone System). This service can pin- 
point the position of a PHS communications terminal 
from the base station that covers the wireless telecom- 35 
munications service area where the terminal is located. 
[0007] This means that a communications terminal 
can inform a person, such as its owner or administrator, 
located at remote location of its current position by wire- 
lessly transmitting at least its identifying information by, 40 
when using the GPS, wirelessly transmitting its current 
position acquired from the GPS and its identifying infor- 
mation or, when using the PHS, wirelessly transmitting 
its identifying information. 

[0008] Installing such a communications terminal in a 45 
motorcycle as an ar^ti-theft device would make it possi- 
ble to locate the motorcycle more quickly when stolen, 
thanks to information transmitted from the anti-theft de- 
vice. 

[0009] The assignee has filed Japanese Patent Appli- so 
cation No. 2001-9071 for a system suitable for vehicle 
anti-theft purposes, that enables determination of the 
maker name, vehicle type, body color and other vehicle 
attributes when the, vehicle is stolen. 
[0010] The assignee also applied for the invention 55 
taught by Japanese Unexamined Patent Publication No. 
2001-196529, which enables a mobile telephone unit 
capable of detecting theft by use of a G sensor and of 



informing the user of the theft to be protected against 
theft by placing it in a trunk formed under the seat of a 
motorcycle and locking the seat to serve as a trunk cover 
when the motorcycle is parked. 
s [001 1 ] However, the prior art does not offer an instal- 
lation structure for an anti-theft device that is specifically 
suitable for a motorcycle. 

[0012] Specifically, no installation structure has been 
proposed that meets the requirement that an anti-theft 
10 device designed to wirelessly report motorcycle theft 
must be installed where the thief cannot find it and there- 
fore cannot detach it. Although such an installation site 
is readily available in a car with lockable doors, securing 
an installation site that is both lockable and out of sight 
15 in a motorcycle is exceedingly difficult because almost 
every portion of a motorcycle is exposed. 
[0013] Moreover, an anti-theft device with wireless tel- 
ecommunications capability is equipped with one or 
more indicators forshowing its operating condition, such 
20 as whether it is being properly supplied with power and 
operating normally. When installed out of sight, there- 
fore, some provision must be made for enabling the user 
to easily check the indicator when necessary. 
[0014] In addition, a motorcycle is exposed to the ex- 
25 terior substantially throughout and is also subject to con- 
siderably more vibration during driving than a car. The 
anti-theft device therefore has to be protected from rain- 
water etc. and to be isolated from vibration so as to pro- 
tect it from vibration-induced failure. No installation 
30 structure that realistically satisfies these needs has yet 
been developed. 

[0015] This invention was accomplished in light of 
these circumstances and has as an object to provide a 
structure for installing a device capable of wirelessly 
35 transmitting theft-related information in a motorcycle, 
which realistically satisfies the foregoing requirements. 
[0016] The above and other objects and features of 
the invention will become apparent from the following 
description. 

40 [0017] The present invention achieves this object by 
providing a structure for installing in a motorcycle an an- 
ti-theft device capable of reporting its position by wire- 
lessly transmitting at least identifying information, the 
structure comprising a receptacle and an openable cov- 
45 er that can be locked to secure the receptacle, the re- 
ceptacle and cover being formed in the motorcycle and 
the anti-theft device being installed in the receptacle. 
[0018] The anti-theft device installing structure for 
motorcycle according to the present invention thus en- 
50 ables an anti-theft device that uses the GPS or PHS po- 
sitioning system to report the position of a stolen vehicle 
to be installed in, for example, a helmet box or storage 
compartment located under the motorcycle seat and 
closed by the seat serving as an openable and lockable 
55 cover or in a storage compartment with lockable cover 
provide in a cowl. Therefore, the anti-theft device can 
be installed at a place that cannot be easily discovered 
by a person other than the owner so long as the cover 
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remains locked, while the owner can readily check the 
indicator by unlocking and opening the cover, and the 
anti-theft device can be protected against invasion of 
rainwater. 

[0019] In a preferred aspect of the invention, the anti- 
theft device installation structure for motorcycle further 
comprises a case for holding the anti-theft device that 
is formed at least at a portion to be attached to the mo- 
torcycle body side of an anti-vibration material and has 
a transparent portion through which an indicator of the 
anti-theft device can be viewed. 

[0020] By placing the anti-theft device in the case and 
attaching the case to the motorcycle body side, there- 
fore, the anti-theft device can be reliably protected 
against vibration and its indicator can be kept visible. 
[0021] In another preferred aspect, the anti-theft de- 
vice installation structure for motorcycle comprises a 
case for holding the anti-theft device that is constituted 
of a holder to be attached to the motorcycle body side 
and a cover attachable to the holder by a waterproof 
structure, at least at a portion of the holder to be at- 
tached to the motorcycle body side being formed of an 
anti-vibration material and the cover having a transpar- 
ent portion through which an indicator of the anti-theft 
device can be viewed. 

[0022] The case can be cylindrical. Since the struc- 
ture of the case enables the holder and the cover to be 
separated, the anti-theft device can be readily inserted 
into and removed from the case. Ease of maintenance 
is therefore enhanced. Materials with different proper- 
ties can be utilized for the holder and the cover. For ex- 
ample, the holder can be formed of a material with good 
anti-vibration property such as anti-vibration rubber and 
the cover can be formed of a material with good trans- 
parency property such as transparent resin. This simpli- 
fies case fabrication. 

[0023] In another preferred aspect, the portion of the 
case that faces the motorcycle body is provided with a 
cushioning material. 

[0024] For example, anti-vibration rubber, silicone 
grease, anti-vibration gel or the like is interposed be- 
tween the case and the motorcycle body (e.g., the wall 
of the receptacle) to reliably protect the anti-theft device 
from vibration. 

[0025] In another preferred aspect, the case is provid- 
ed with an engagement member and a cord intercon- 
necting the anti-theft device and an onboard battery of 
the motorcycle exits from the case, loops through the 
engagement member and continues on to the battery 
side. 

[0026] Although the anti-theft device of the present in- 
vention can be operated using an internal battery as its 
only power source, it can continue to operate over a 
longer period if electrically connected through a cord 
with the onboard motorcycle battery so as to be supplied 
with power either directly or by charging an internal bat- 
tery. However, if the cord interconnecting the anti-theft 
device and the motorcycle battery receives a strong pull- 



ing force for some reason, the connection between the 
cord and the anti-theft device is liable to be impaired or 
a gap is liable to be formed at the point where the cord 
exits the case to degrade the watertightness of the case. 
5 When the cord is looped through the engagement mem- 
ber, however, these problems can be avoided because 
the pulling force on the engagement member is prevent- 
ed from being applied to the anti-theft device side. 
[0027] In another aspect, the anti-theft device is in- 
stalled between a wall of the receptacle and a lining 
sheet covering the wall. 

[0028] In another aspect, the receptacle is formed 
with an internal recess, the anti-theft device is installed 
in the recess of the receptacle, and an opening of the 
recess is covered with a covering member. 
[0029] While the anti-theft device can be installed in 
various modes in accordance with the present invention, 
the two modes defined by the two immediately preced- 
ing aspects of the invention provide particularly prefer- 
able structures that ensure ready availability of installa- 
tion space unrestricted by time period or electrical com- 
ponent layout in the motorcycle, offer lockability and a 
high degree of concealment from the eyes of others, and 
provide the user with good visibility and maintainability. 
[0030] The term "motorcycle" as termed with respect 
to the present invention is defined to include both those 
of the ordinary two-wheeled type and those of the sim- 
ilarly built three-wheeled type. 

[0031] The invention will be more clearly understood 
from the following description, given by way of example 
only, with reference to the accompanying drawings, in 
which: 

FIG. 1 is a side view of a motorcycle to which the 
present invention is applied; 
FIG. 2 is a side view showing a receptacle of the 
motorcycle; 

FIG. 3 is a perspective view showing the receptacle 
of the motorcycle; 

FIG. 4 is a plan view showing the receptacle of the 
motorcycle; 

FIG. 5 is a perspective view showing an anti-theft 
device and a power supply system according to an 
embodiment of the present invention; 
FIG. 6 is a perspective showing a case holder ac- 
cording to an embodiment of the present invention; 
FIG. 7 is a perspective view showing a case cover 
according to an embodiment of the present inven- 
tion; 

FIG. 8 is a perspective view showing an anti-theft 
device contained in a case according to an embod- 
iment of the present invention; 
FIG. 9 is a see-through plan view showing an anti- 
theft device contained in a case according to the 
present invention; 

FIG. 1 0 is a sectional view in the direction of arrows 
A-A in FIG. 9; 

FIG. 1 1 is a sectional view in the direction of arrows 
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B-B in FIG. 9; j 

FIG. 12 is a front view from the side of a cylindrical 
member in FIG.|9; 

FIG. 13 is a sectional view showing an installation 
structure for an anti-theft device in accordance with 
an embodiment^ the present invention; 
FIG. 14 is a sectional view showing an installation 
structure for an anti-theft device in accordance with 
another embodiment of the present invention; 
FIG. 15 is a sectional view showing an installation 

structure for an anti-theft device in accordance with 

i 

another embodiment of the present invention; 
FIG. 16 is a diagram for explaining a case holder 
anti-vibration structure; 

FIG. 1 7 is a diagram for explaining a case watertight 
structure; 

FIG. 18 is a circuit diagram for explaining the elec- 
trical system between an anti-theft device and an 
onboard battery^ 

FIG. 19 is a diagram for explaining intervals be- 
tween charge condition checks. 

[0032] The present invention will now be explicitly ex- 
plained with reference to embodiments illustrated in the 
drawings. 

[0033] FIG. 1 gives an overall view of a motorcycle, 
of the type commonly referred to as a "scooter," and 
FIGs. 2 and 3 show the vicinity of a storage box thereof. 
[0034] This motorcycle has an engine 2 mounted at 
the approximate center of a body frame 1 that drives a 
rear wheel 4 through a powertrain 3 attached to the en- 
gine 2 to be vertically swingable. A storage box 5 for 
holding helmets Hli, H2 or the like is mounted on the 
rear of the body frame 1 (above the rear wheel 4) . A seat 
is attached over the storage box 5 by a hinge 7 at its 
forward edge so as to be movable between positions 
where it opens and closes the upper opening of the stor- 
age box 5. j 

[0035] The storage box 5 is provided at its rear portion 
with a lock mechanism 8. The seat 6 can be locked in 
the state of closing the storage box 5 by the lock mech- 
anism B. The locked storage box 5 can be opened by 
using a key to unlock the lock mechanism 8. 
[0036] An air cleaner 9 and other auxiliary equipment 
are accommodatedjin a space above the engine 2 and 
below the seat 6. Engine electrical components and a 
battery 10 serving as a power source for an anti-theft 
device (explained later) are also accommodated in this 
space. 

[0037] The body frame 1 of the motorcycle is covered 
by a body cover comprising a cowl-shaped front cover 

12 covering the front portion of the body, a center cover 

13 covering the center portion of the body, and a rear 
cover 14 covering the rear portion of the body. 
[0038] As shown in FIGs. 3 and 4, an anti-theft device 
20 according to the, present invention is provided in the 
storage box 5. In one preferred installation mode, the 
anti-theft device 20, is mounted on a side portion of the 
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storage box 5 substantially at its center in the fore-aft 
direction of the motorcycle. 

[0039] In the two-rider motorcycle illustrated in FIG 1 , 
the storage box 5 may sometimes contain two helmets 

5 H1 , H2. When the anti-theft device 20 is mounted at the 
fore-aft center of the storage box 5, it can be installed 
utilizing a space formed between the two helmets. With 
this arrangement, the anti-theft device 20 can be in- 
stalled while still maintaining space for accommodating 

10 the helmets in the storage box 5. Installation at this lo- 
cation is effective for use in the installation mode ex- 
plained later with reference to Figure 13. 
[0040] The anti-theft device 20 of this embodiment is 
illustrated in FIG. 5. 

15 [0041] The anti-theft device 20 is an anomaly signal- 
ing terminal device such as taught by the assignee's 
Japanese Patent Application 2001-9071. It is capable 
of wirelessly transmitting at least identifying information 
enabling vehicle identification and utilizes the GPS or 

20 PHS system to automatically supply the vehicle owner 
or an administration center with information for deter- 
mining the location of the vehicle when stolen. 
[0042] The anti-theft device 20 can, for example, be 
a terminal device capable of producing and wirelessly 

25 transmitting an anomaly warning composed of interre- 
lated information including theft information from a G 
sensor or other theft detecting means installed in the ve- 
hicle, identifying information uniquely identifying the ve- 
hicle stored in memory, attribute information indicating 

30 attributes like vehicle color and model stored in memory, 
and position information indicating the current vehicle 
location. 

[0043] The anti-theft device 20 can, for example, also 
be a terminal device that uses a communications serv- 

35 ice operated utilizing a wireless telecommunications 
system equipped with a number of base stations, which 
terminal device is capable of producing an anomaly 
warning composed of interrelated information including 
theft information from theft detecting means installed in 

^0 the vehicle, identifying information uniquely identifying 
the vehicle stored in memory, and attribute information 
indicating attributes like vehicle color and model stored 
in memory, and wirelessly transmitting the anomaly 
warning for reception by an administration unit capable 

45 of acquiring position information regarding the anomaly 
warning sender by using the identifying information con- 
tained in the anomaly warning to determine the base 
station that covers the wireless telecommunications 
service area the warning sender is located. 

so [0044] The anti-theft device 20 can, for example, also 
be a terminal device capable of producing an anomaly 
warning composed of interrelated information including 
anomaly information from theft detecting means in- 
stalled in the vehicle, identifying information uniquely 

55 identifying the vehicle stored in memory, and position 
information indicating the current vehicle location, and 
wirelessly transmitting the anomaly warning for recep- 
tion by an administration unit capable of acquiring at- 
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tribute information regarding the anomaly warning send- 
er by using the identifying information contained in the 
anomaly warning to retrieve attribute information from a 
database containing attribute information regarding the 
vehicle. 

[0045] The anti-theft device 20 can, for example, also 
be a terminal device installed in a vehicle for signaling 
anomaly occurrence in the vehicle that utilizes a com- 
munications service operated utilizing a wireless tele- 
* communications system equipped with a number of 
base stations, which terminal device is capable of pro- 
ducing an anomaly warning composed of interrelated in- 
formation including theft information from theft detecting 
means installed in the vehicle and identifying informa- 
tion uniquely identifying the vehicle stored in memory, 
and wirelessly transmitting the anomaly warning for re- 
ception by an administration unit capable of acquiring 
position information regarding the anomaly warming 
sender by using the identifying information contained in 
the anomaly warning to determine the base station that 
covers the wireless telecommunication service area 
where the warning sender is located, and acquiring at- 
tribute information regarding the anomaly warning send- 
er by using the identifying information contained in the 
anomaly warning to retrieve attribute information from a 
database containing attribute information regarding the 
vehicle. 

[0046] The anti-theft device 20 is equipped with an in- 
ternal lithium battery or other such rechargeable battery 
as a power source. The internal battery is connected to 
an onboard charger 27 through a cord 26 connected to 
the anti-theft device 20 by a connector 25. The onboard 
charger 27 is connected to the onboard battery 10 
through a cord 28 and a connector 29. When the anti- 
theft device 20 is installed in the motorcycle, the internal 
battery is charged by power from the onboard battery 
10. 

[0047] The anti-theft device 20 is equipped with an in- 
dicator that indicates the charge condition and oper- 
ating condition of the anti-theft device 20 by controlling 
light emitted from LEDs or the like. 
[0048] Although the anti-theft device 20 can be water- 
proofed to a degree suitable for everyday purposes, se- 
cured by locking and concealed from sight by installing 
it in a lockable receptacle like the storage box 5, this 
embodiment enables installation that provides still high- 
er levels of concealment, waterproofing and anti-vibra- 
tion property by effecting the installation with the anti- 
theft device 20 enclosed in a case and also by imple- 
menting innovations in the installation structure. 
[0049] FIGs. 6 and 7 show a case 30 for accommo- 
dating the anti-theft device 20. FIGs. 8 to 12 show the 
anti-theft device 20 installed in the case 30. 
[0050] The case 30 has a split structure composed of 
a holder 40 shown in FIG. 6 and a cover 50 shown in 
FIG. 7. The holder 40 and the cover 50 mate to form a 
watertight integral structure that enables the anti-theft 
device 20 and the connector 25 to be accommodated 



inside a waterproof structure. As explained in detail lat- 
er, the case 30 is mounted on a motorcycle body side 
member such as the storage box 5 by using an anti-vi- 
bration structure. 

5 [0051] The holder 40 of the case 30 formed of a ma- 
terial having elasticity and waterproofing property (e.g., 
rubber). It is formed of a base plate 41 and a surrounding 
upright wall 42 to have a boat-like shape. The base plate 
41 is formed at multiple locations with ribs 43 for engag- 

10 ing with and positioning the anti-theft device 20 and with 
ribs 44 for engaging with and positioning the connector 
25. One end of the wall 42 is formed with a cylindrical 
member 45 for passing the cord 26 extending from the 
connector 25. 

15 [0052] The wall 42 is formed approximately midway 
of its length with a pair of gate-like lugs 46 for engaging 
with the cover 50 and with a pair of gate-like lugs 47 for 
fastening to the motorcycle body side. The inner face of 
the wall 42 is formed with a continuous peripheral 

20 groove 48. 

[0053] The cover 50 shown in FIG. 7 is made of trans- 
parent resin so that the indicator 21 can be viewed from 
the outside. It is formed approximately midway of its 
length with a pair of hooks 51 that engage with the gate- 

25 like lugs 46. 

[0054] A pair of claw-shaped notches 52 for looping 
the cord 26 are formed on the ceiling of the cover 50. 
The periphery of the cover 50 is formed with a continu- 
ous flange 53 that fits into the peripheral groove 48. 

30 [0055] As shown by the overall view of FIG. 8, the see- 
through plan view from the side of the cover shown of 
FIG. 9, the sectional view in the direction of arrows A-A 
in FIG. 9 shown in FIG. 10, the sectional view in the di- 
rection of arrows B-B in FIG. 9 shown in FIG. 1 1 and the 

35 external view from the side of the cylindrical member 45 
of FIG. 1 2, the anti-theft device 20 and the connector 25 
are accommodated in the case 30 and the cord 26 
passed to the outside through the cylindrical member 
45 and looped to engage with the claw-shaped notches 

40 52. 

[0056] It should be noted that the cover 50 shown in 
FIG. 8, differently from that shown in FIG. 7, is provided 
with a window 55 made of transparent resin through 
which the indicator 21 can be viewed. In other aspects 

45 jt is the same as the cover 50 shown FIG. 7. In other 
words, the cover 50 need not be transparent throughout 
but can adequately ensure visibility of the indicator 21 
if transparent at only one portion. 
[0057] The cover 50 is attached to the holder 40 by 

50 engaging the hooks 51 with the gate-like lugs 46. When 
this engagement is established, watertightness is se- 
cured at the mating faces between the cover 50 and 
holder 40 owing to the intimate engagement produced 
by the elasticity of the rubber of the flange 53 fitted in 

55 the peripheral groove 48. 

[0058] In addition, the inner surface of the cylindrical 
member 45 is formed with a projecting ridge 45a. The 
projecting ridge 45a bites into and deforms the rubber, 
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vinyl or other elastic material constituting the outer cov- 
ering of the cord 26. Since the projecting ridge 45a 
therefore establishes close contact with the covering of 
the cord 26, good Watertightness can also be realized 
at the cylindrical member 45 through which the cord 26 
exits. 1 

[0059] The anti-thett device 20 can therefore be reli- 
ably waterproofed by housing it in the case 30. 
[0060] As the cord 26 exiting the cylindrical member 
45 is looped through the claw-shaped notches 52, more- 
over, even if a strong pulling is exerted on the cord 26 
for some reason, formation of a gap that would impair 
watertightness by rpovement of the cord 26 in the cylin- 
drical member 45 can be prevented and faulty contact 
with the connector] 25 can also be prevented because 
the pulling force is borne by the claw-shaped notches 

! 

[0061] As can be seen in FIG. 8, the illustrated case 
30 is fastened to the motorcycle body side by inserting 
it into a fastener 60 provided on the body side. The fas- 
tener 60 has a pair of hooks that fit into the gate-like lugs 
47 of the case 30 to securely fasten the case 30 within 
the fastener 60 and thus to the motorcycle body side. 
[0062] Since thei gate-like lugs 47 are, like the holder 
40, formed of elastic rubber or the like, a vibration damp- 
ing effect is obtained with respect to vibration from the 
motorcycle body side. 

[0063] The antijtheft device 20 housed (or not 
housed) in the case 30 is attached within a lockable stor- 
age portion provide in the motorcycle. For example, it is 
mounted on the motorcycle using one of the structures 
shown in FIGs. 13 to 15, which show sectional views of 
the storage box 5 j taken in the lateral direction of the 
motorcycle. 

[0064] In the example of FIG. 13, the anti-theft device 
20 is mounted at a bottom corner of the storage box 5 
and is covered by a lining sheet 61 covering the inner 
surface of the storage box 5.. In this case, it is preferable 
to mount the anti-tljieft device 20 at a side portion of the 
storage box 5 substantially at its center in the fore-aft 
direction of the motorcycle, as illustrated in FIGs. 3 and 

[0065] When the a nti -theft device 20 is in installed the 
storage box 5 thatjis lockably closable by the seat 6 in 
this manner, it can be prevented from detachment by an 
unauthorized person and be waterproofed to a degree 
suitable for everyday purposes. Since it is additionally 
covered by the lining sheet 61 , moreover, a high degree 
of concealment is achieved. On the other hand, the user 
can easily check the indicator 21 of the anti-theft device 
20 by opening the storage box 5 with a key and turning 
back the lining sheet 61 . 

[0066] In the example of FIG. 14, a recess 5a is 
formed in the floor of the storage box 5 and the anti-theft 
device 20 is fixedly |housed in the recess 5a and covered 
by a lining sheet 61 covering the inner surface of the 
storage box 5. | 

[0067] As in the first case, when the anti-theft device 
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20 is in installed the storage box 5 in this manner, it can 
be prevented from detachment by an unauthorized per- 
son and be waterproofed to a degree suitable for eve- 
ryday purposes. Since it is additionally covered by the 

5 lining sheet 61 , moreover, a high degree of concealment 
is achieved. On the other hand, the user can easily 
check the indicator 21 . The arrangement has the further 
advantage that the floor of the storage box 5 can be 
maintained flat. This upgrades the utility of the storage 

io box 5 and makes the location of the anti-theft device 20 
even more difficult for someone else to discern. 
[0068] In the example of FIG. 15, the anti-theft device 
20 is mounted in the space between the storage box 5 
and the rear cover 1 4. The storage box 5 is fastened to 

15 the motorcycle frame by screw plugs 5b or some other 
type of fastener enabling easy attachment and detach- 
ment.. 

[0069] When the anti-theft device 20 is installed in the 
space between the storage box 5 and the rear cover 1 4 

20 jn this manner, it can be prevented from detachment by 
an unauthorized person, be waterproofed to a degree 
suitable for everyday purposes and be well concealed 
Moreover, the user can easily visually check the indica- 
tor 21 by a simple operation of undoing the screw plugs 

25 5b and removing the storage box 5. 

[0070] In the present invention, any of various other 
lockable sites can also be used as the place for instal- 
lation of the anti-theft device 20. It can, for example, be 
mounted in a storage box with lockable cover provided 

30 in the front cover 12 or the center cover 1 3, or in a tool 
storage space or the like formed between the motorcy- 
cle body and a seat that can be locked to the body. 
[0071] When the holder 40 of the case 30 is formed 
of an elastic material as set out in the foregoing, the anti- 

35 theft device 20 inside the case 30 can be protected from 
vibration by the elasticity of the holder 40 if the case 30 
is attached to the motorcycle body side by its holder 40 
side. By using the fastener 60 shown in FIG. 8, moreo- 
ver, the vibration propagation path can be made indirect 

40 and the elasticity enhanced to realize better vibration 
damping effect. A further improvement in anti-vibration 
effect can be achieved by adopting a vibration-damping 
structure utilizing additional elastic bodies. 
[0072] As illustrated in FIG. 1 6(a) showing a side view 

45 of the holder 40, FIG. 16(b) showing a bottom view 
thereof and FIG. 1 6(c) showing an enlarged view of the 
bottom surface of the holder 40 and the inner wall sur- 
face of the storage box 5, the transmission of vibration 
to the case 30 (and the anti-theft device 20 inside) can 

50 be reduced by, for example, forming a large number of 
conical elastic projections 49 on the bottom surface of 
the holder 40 and placing the case 30 so that the easily 
deformed tip portions of the elastic projections 49 are in 
contact with and deformable by the inner wall surface of 

55 the storage box 5. In this case, the effect of reducing 
vibration transmission can be further increased by form- 
ing peripheral grooves 48 at the bases of the conical 
elastic projections 49 so as to increase the def ormability 
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of the elastic projections 49. 

[0073] When, as set out in the foregoing, the flange 
53 formed on the cover 50 is snuggly fitted in the periph- 
eral groove 48 formed at the outer periphery of the wall 
42, and the projecting ridge 45a formed in the cylindrical 
member 45 is bitingly engaged with the cord 26, inva- 
sion of water into the interior of the case 30 is prevented 
even during extraordinary circumstances as when the 
motorcycle is hosed down. Moreover, by adopting a wa- 
terproofing structure such as that shown in FIG. 17, it 
becomes possible to prevent condensation of moisture 
inside the case 30. 

[0074] This structure is obtained by forming a periph- 
eral groove 48a in the distal edge of the wall 42, forming 
staggered projections 48b on the inner surfaces of the 
peripheral groove 48a, attaching the cover 50 to the 
holder 40 by inserting the periphery of the cover 50 into 
the peripheral groove 48a to make intimate contact with 
the projections 48b, and abutting the flange 53 onto the 
peripheral edge of the wall 42 (i.e., the edge of the pe- 
ripheral groove 48a), thereby attaching the holder 40 to 
the cover 50. 

[0075] By this, the flange 53 forms an eave that pre- 
vents water from entering the peripheral groove 48a, 
while the labyrinth passage formed by the staggered 
projections 48b and notches formed in a wall 54 allows 
moisture inside the case 30 to escape to the exterior. 
[0076] FIG. 1 8 shows the configuration of an onboard 
charger 27 suitable for use with the anti-theft device 20 
installed in the motorcycle. 

[0077] An internal battery 71 of the anti-theft device 
20 is connected to the onboard charger 27 through an 
internal transformer 72 and the cord 26. The onboard 
charger 27 is connected to the onboard battery 1 0 by a 
cord 28. The voltage of the onboard battery 1 0 is trans- 
formed (stepped down from 12V to 5.2V, for example) 
by a transformer 73 in the onboard charger 27 and then 
transformed (stepped down from 5.2V to 4.2V, for ex- 
ample) by the internal transformer 72, whereafter it is 
used to charge the internal battery 71 . 
[0078] If charging voltage is constantly applied to the 
internal battery 71, the control circuit (e.g., microcom- 
puter) of the anti-theft device 20 may be prevented from 
periodically entering sleep mode, i.e., may not enter the 
low power consumption operating mode but operate 
continuously to consume a large amount of energy. As 
this would put a drain on the onboard battery 1 0, it might 
become a major problem in the case of a motorcycle 
whose onboard battery 1 0 is of relatively small capacity. 
In the case of using a lithium ion battery as the internal 
battery 71 , moreover, the service life of the internal bat- 
tery 71 will be affected if charging is conducted under 
high-temperature condition of 40°C or higher or under 
low-temperature condition of -5°C or below. The internal 
transformer 72 is therefore designed not to charge the 
internal battery 71 under such temperature conditions. 
In fact, however, the likelihood of the motorcycle being 
used or stored under such high or low temperature con- 



ditions is high. 

[0079] The onboard charger27 is therefore equipped 
with a control unit 75 and a switch 74 for making and 
breaking connection with the anti-theft device 20. The 
5 control unit 75 turns the switch 74 ON at certain time 
intervals to check the charge condition of the internal 
battery 71 . It keeps the switch 74 off at all other times. 
This enables the control circuit of the anti-theft device 

20 to go into sleep mode and therefore prevents waste 
io of onboard battery 1 0 power. 

[0080] The onboard charger 27 can be further 
equipped with a control unit that prevents the switch 74 
from being turned ON when the measured temperature 
is outside a prescribed temperature range, thereby pre- 
venting charging of the internal battery 71 at other than 
allowable temperatures. 

[0081] The control unit 75 used can be one that con- 
trols the charge condition checking process so as to 
check the charge condition of the internal battery 71 at 
normal intervals (e.g., once every 36 hours), shorten the 
check interval (e.g., to once every 6 hours) if the result 
in a prescribed number of consecutive checks (e.g. 3 
checks) is that the battery cannot be charged , decide 
that the internal battery 71 or the anti-theft device 20 is 
faulty if the result in a prescribed number of these 
checks (e.g., 5 checks) consecutively indicate that the 
battery cannot be charged , and upon deciding that a 
fault has occurred issue a warning through the indicator 

21 or set off an audible alarm. Since a day has 24 hours, 
the fact that the normal check interval is set at 36 hours 
means that if, for example, a charge condition check is 
made during the heat of a summer day, the next charge • 
condition check will be made in the cool of the morning. 
As a result, the ratio of charge condition checks and bat- 
tery chargings conducted under suitable temperature 
conditions is increased. 

[0082] The control of the charge condition check in- 
terval for determining whether or not the internal battery 
71 can be charged will be explained in further detail. 
[0083] The processing for this control can be viewed 
as an invention of a battery charging method or battery 
charger that carries out charge condition checks at pre- 
set intervals under the control of a microcomputer- 
based control unit 75 that conducts control processing 
in accordance with a prescribed program. 
[0084] The interval between charge condition checks 
and the method for controlling the interval can be de- 
fined in any of various ways. Typical ones are explained 
further in the following. 

[0085] In the first embodiment of the battery charging 
method or battery charger controlled by control means, 
the method or charger regularly conducts battery charge 
condition checks at prescribed intervals. The interval 
between consecutive charge condition check opera- 
tions is defined to be offset from 24 hours (1 day) so that 
each charge condition check operation is conducted at 
a different time of the day from the preceding one and 
so that the time offsets accrue during repeated check 



20 



25 



30 



35 



40 



45 



50 



7 



i 13 epi: 

! 

operations at the defined interval to return the time of 
day when the checkj operation is conducted to the orig- 
inal one. j 

[0086] The time offset (i.e., interval) can be set to any 
of various time periods. However, it should be defined 
with consideration to the fact that battery charging effi- 
ciency is temperature dependent, i.e., varies with the 
temperature of the jbattery environment (the depend- 
ence being particularly pronounced in the case of a lith- 
ium ion battery), and that, therefore, the optimum charg- 
ing condition cannotjbe detected by repeatedly conduct- 
ing checks at times when the charging efficiency is 
worst. From this viewpoint, the interval should prefera- 
bly be set at a value Jby obtained by dividing 24 hours (1 
day) by a natural number not smaller than 2. Among 
these preferable interval values (12, 8, 6, ...), 6 hours is 
particularly preferable. 

[0087] Generally, j the pattern of air temperature 
change in the course of a day is such that the tempera- 
ture is lowest just before sunrise : rises progressively 
thereafter to peak somewhere between noon and two in 
the afternoon, falls from after two into the early evening 
and then continues to fall until early the following morn- 
ing. This daily air temperature change pattern can be 
viewed as being divided into four six-hour time periods: 
morning, midday, evening and night. By defining the in- 
terval between consecutive charge condition check op- 
erations as a value obtained by dividing 24 hours (1 day) 
by a natural number not smaller than 2, therefore, the 
check operations can be conducted during different time 
periods to prevent bias caused by the battery tempera- 
ture dependence, j 

[0088] When the ! interval is set shorter than the 6 
hours, i.e., shorter than the length of each time period, 
two or more check operations are repeated during each 
time period. This is|unnecessary because the air tem- 
perature usually does not change much during one and 
the same time period and is liable to be detrimental be- 
cause each check operation switches the communica- 
tions facility of the anti-theft device from the sleep mode 
to the more energy-hungry normal operating mode, 
which puts a heavier power drain on the onboard bat- 
tery. From this viewpoint and in light of the advantage 
that checks can be carried out under the characteristic 
temperature conditions of the respective time periods, 
it is preferable to set the interval between consecutive 
charge condition checks at 6 hours. 
[0089] In another |embodiment of the battery charging 
method or battery charger controlled by control means, 
the time period during which each check operation is 
conducted is shifted relative to the preceding one by off- 
setting the interval between consecutive charge condi- 
tion check operations by less than 24 hours relative to 
the per-charge battery service life of a prescribed 
number of days (24 hours x number of days), the interval 
being defined such that the time of day when the check 
operation is conducted returns to an earlier one after a 
prescribed number of check operations constituting one 
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set. When it is deemed unnecessary to conduct check 
operations in all of the four time periods of one day, a 
check operation can be conducted in at least one of the 
four time periods. 

s [0090] In this case, the interval is preferably defined 
so that the offset is a natural number multiple of 6 hours. 
[0091 ] In another embodiment of the battery charging 
method or battery charger controlled by control means, 
the interval between consecutive charge condition 

10 check operations is defined to be a time period other 
than a natural number multiple of 24 hours or a time pe- 
riod other than a divisor of 24 hours. As this enables the 
repeatedly conducted test operations to be conducted 
at different times of day, bias caused by the battery tem- 

15 perature dependence can be avoided. 

[0092] In the case of some control unit configurations, 
and also in the case where the anti-theft device is in- 
stalled in a motorcycle that is exposed to intense tem- 
perature variation, the length of the interval itself may 

20 shift owing to the temperature dependence of the control 
unit (its timer circuit, for example). In such cases, the 
time of day at which check operations are conducted is 
similarly changed even if the interval is defined as a di- 
visor 24 hours. 

25 [0093] When the check operation determines that the 
battery can be charged, a battery charging operation is 
conducted. The charging operation is conducted while 
monitoring the battery voltage and current values and 
can be continued up to full charge, or be continued until 

30 the charged amount of power becomes substantially 
equal to the amount of power consumed during the 
check operation time interval, or be continued until the 
charged amount of power becomes substantially equal 
to the amount of power consumed during the time period 

35 of a plurality of check operation intervals. Comparing the 
case where charging is continued until the charged 
amount of power becomes substantially equal to the 
amount of power consumed during the check operation 
time interval and the case where charging is continued 

40 until the charged amount of power becomes substan- 
tially equal to the amount of power consumed during the 
time period of a plurality of check operation intervals, 
the later case better ensures that the battery will not run 
out of power before the end of the succeeding interval, 

45 despite the drawback that satisfactory charging may not 
be achieved owing to improper (too high or too low) tem- 
perature at the time of the charging operation. 
[0094] Embodiments in which multiple types of inter- 
vals are defined, including ones of normal and shorter 

50 than normal time period, will now be concretely ex- 
plained with reference to FIG. 19. 
[0095] As shown regarding Embodiment [1 ] in this fig- 
ure, when the normal interval is defined as 36 hours, 
since the interval is longer than one day (24 hours) by 

55 12 hours (a half-day), it follows that at the end of the first 
interval 36 hours (one and a half days) later, the offset 
relative to the preceding operation time point is 12 
hours, and at the end of the second check operation in- 
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terval 72 hours (three days) later, the check operation 
time point returns to that at the start. 
[0096] During the charging operation that accompa- 
nies the check operation, the voltage and current values 
of the battery are monitored to detect whether or not suf- 
ficient charging has been conducted and the result of 
the detection is sent to the control unit 75. When the 
control unit 75 judges based on the detection results that 
charging was impossible or insufficient during a pre- 
scribed number of consecutive intervals following the 
last time that charging was possible (the number of con- 
secutive intervals is two in this embodiment but can be 
greater), the succeeding check operations are conduct- 
ed at a shorter interval. As explained earlier, the shorter 
interval is preferably 6 hours. 

[0097] When the control unit 75 thereafter judges 
based on the results of the check operations that charg- 
ing was impossible or insufficient during a prescribed 
number of consecutive short intervals (the number of 
consecutive intervals is two in this embodiment but can 
be a different number), it decides that the internal battery 
71 or the anti-theft device 20 is faulty and implements 
an appropriate measure such as explained earlier. 
[0098] When charging becomes possible or sufficient 
charging is achieved in the course of the check opera- 
tions repeatedly conducted at short intervals before the 
prescribed number of check operations has been com- 
pleted, the control unit 75 preferably restores the check 
operation to the normal interval (36 hours). 
[0099] As shown regarding Embodiment [2] in FIG. 
19, when the normal interval is defined as 30 hours, 
since the interval is longer than one day (24 hours) by 
6 hours (1/4 day), it follows that at the end of the second 
interval 60 hours (two and a half days) later, the offset 
relative to the preceding operation time point is 12 
hours, and at the end of the fourth check operation in- 
terval 120 hours (five days) later, the check operation 
time point returns to that at the start. 
[0100] Similarly to in Embodiment [1 j, when the con- 
trol unit 75 judges that charging was impossible or in- 
sufficient during a prescribed number of consecutive in- 
tervals following the last time that charging was possible 
(the number of consecutive intervals is four in this em- 
bodiment but can be greater), the succeeding check op- 
erations are conducted at a shorter interval. As ex- 
plained earlier, the shorter interval is preferably 6 hours. 
[0101] When the control unit 75 thereafter judges 
based on the results of the check operations that charg- 
ing was impossible or insufficient during a prescribed 
number of consecutive short intervals, it decides that the 
internal battery 71 or the anti-theft device 20 is faulty 
and implements an appropriate measure such as ex- 
plained earlier. When charging becomes possible or suf- 
ficient charging is achieved in the course of the check 
operations repeatedly conducted at short intervals be- 
fore the prescribed number of check operations has 
been completed, the control unit 75 preferably restores 
the check operation to the normal interval (30 hours). 



[0102] Operations similar to the foregoing are also 
conducted under the control of the control unit 75 in the 
case of Embodiment [3] and Embodiment [4] in FIG. 1 9, 
in which the normal interval is defined as 42 hours and 

5 18 hours, respectively. 

[0103] Depending on the dark current value of the 
wireless telecommunications unit of the anti-theft device 
20, the battery capacity and other factors, the interval 
can be set to the relatively long value of 42 hours ob- 

10 tained by adding three times 6 hours, i.e., 18 hours, to 
the 24 hours of one day. Alternatively, it can be set to 
the relatively short value of 18 hours obtained by sub- 
tracting 6 hours from 24 hours. 

[0104] Although the present invention has been ex- 
's plained taking an anti-theft device as an example, the 
present invention can be broadly applied to wireless tel- 
ecommunications devices that are powered by an on- 
board vehicle battery. Particularly when adopting a sys- 
tem in which the battery powering the wireless telecom- 
20 munications device is charged by another battery 
mounted in the vehicle, the foregoing invention relating 
to charge condition check interval effectively prevents 
waste of the other onboard battery, thereby preventing 
impairment of the vehicle's basic performance. 
25 [0105] The foregoing check operation control can also 
be viewed as an invention of a method or charger that 
repeatedly conducts battery charge condition check op- 
erations (including chargeability discrimination and bat- 
tery charging operation) at prescribed intervals, which 
30 method or charger establishes in control means for con- 
trolling the check operation first to fourth time period 
segments each consisting of a 6-hour time unit obtained 
by dividing a 24-hour day into four equal segments, a 
first mode in which one check operation is conducted 
35 per a plurality of units of the time period segments (6 
units, for example) and a second mode in which one 
check operation is conducted per a smaller number of 
time period segment units (1 unit, for example), and the 
control means conducts control by the first mode when 
40 it judges that charging was possible (normal condition 
in which charging was conducted normally) at the pre- 
ceding check operation or judges that the number of 
consecutive preceding operations in which the condition 
was found not to be normal is less than a first prescribed 
45 number of operations, and conducts control by the sec- 
ond mode when it judges that the number of consecutive 
earlier operations in which the condition was found not 
to be normal is equal to or greater than the first pre- 
scribed number of operations. 
so [0106] The method or charger can further be one in 
which the control means judges that the battery to be 
charged (battery or telecommunications unit) is faulty 
when the number of check operations after changing to 
the second mode in which the condition was found not 
55 to be normal becomes greaterthan a second prescribed 
number of operations. 

[0107] The method or charger can further be one in 
which the control means, upon judging in a check oper- 
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ation that charging! is possible, fully charges the battery 
or charges the battery with an amount of power substan- 
tially equal to the amount of power consumed during the 
plurality of consecutive intervals. 
[0108] As explained in the foregoing, the present in- 
vention makes it possible to install an anti-theft device 
in a motorcycle so that it cannot be discovered and de- 
tached by an unauthorized person, to protect the anti- 
theft device from damage by isolation from vibration and 
waterproofing, and to enable the anti-theft device to per- 
form its functions while effectively utilizing the limited 
space available in a motorcycle. 
[0109] The anti-theft device installation structure for 
motorcycle of the present invention further enables ef- 
fective battery charging and, particularly in the case of 
charging a wirelesS| telecommunications device battery 
using an onboard battery, makes it possible to prevent 
waste of onboard battery power, to prevent waste of bat- 
tery power by preventing unnecessary wakeup of the 
wireless telecommunications device from the sleep 
mode, and to realize appropriate charging of the wire- 
less telecommunications device battery. 

i 
i 

Claims 

I 

1 . A structure for installing in a motorcycle an anti-theft 
device capable of reporting its position by wirelessly 
transmitting at | least identifying information, the 
structure comprising: 

i 

a receptacle and 

an openable cover that can be locked to secure 
the receptacle, 

the receptacle and cover being formed in the 
motorcycle and the anti-theft device being in- 
stalled in the receptacle. 

i 

2. A structure for installing in a motorcycle an anti-theft 
device capable of reporting its position by wirelessly 
transmitting at jleast identifying information, the 
structure comprising: 

i 

a receptaclejto be formed in the motorcycle and 

i 

an openable cover to be formed in the motor- 
cycle and that can be locked to secure the re- 
ceptacle, wherein 

the anti-theft device can be installed in the re- 
ceptacle. , 

3. A structure according to claim 1 or 2, wherein the 
structure further comprises a case for holding the 
anti-theft device that is formed at least at a portion 
to be attached to the motorcycle body side of an 
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anti-vibration material and has a transparent portion 
through which an indicator of the anti-theft device 
can be viewed. 

5 4. A structure according to claim 1 or 2, further com- 
prinsing a case for holding the anti-theft device that 
is constituted of a holder to be attached to the mo- 
torcycle body side and a cover attachable to the 
holder by a waterproof structure, at least at a portion 

10 of the holder to be attached to the motorcycle body 
side being formed of an anti-vibration materia! and 
the cover having a transparent portion through 
which an indicator of the anti-theft device can be 
viewed. 

15 

5. A structure according to claim 3 or 4, wherein the 
portion of the case that faces the motorcycle body 
is provided with a cushioning material. 

20 6. A structure according to any of claims 3 to 5, where- 
in the case is provided with an engagement member 
and a cord interconnecting the anti-theft device and 
an onboard battery of the motorcycle exits from the 
from the case, loops through the engagement mem- 

25 ber and continues on to the battery side. 

7. A structure according to any of claims 1 to 6, where- 
in the anti-theft device is installed between a wall of 
the receptacle and a lining sheet covering the wall. 

30 

8. A structure according to any of claims 1 to 6, where- 
in the receptacle is formed with an internal recess, 
the anti-theft device is installed in the recess of the 
receptacle, and an opening of the recess is covered 

35 with a covering member. 

9. A motorcycle including a structure according to any 
preceding claim. 

40 10. A method of installing in a motorcycle an anti-theft 
device capable of reporting its position by wirelessly 
transmitting at least identifying information, the 
method comprising: 

45 forming in a motorcycle a structure including a 

receptacle and an openable cover that can be 
locked to secure the receptacle, the anti-theft 
device being installed in the receptacle. 

50 
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Fig. 12 
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Fig. 13 
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Fig. 15 
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Fig. 17 
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Fig. 18 
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